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ABSTRACT 
 
The Intergovernmental Panel on Climate Change warnings regarding the detrimental effects 
of carbon dioxide emissions and global warming have gained acceptance amongst many 
governments (IPCC 2001). The UK government has agreed to reduce emissions, implement 
a package of enabling measures (UKCCP 2000) and issued an Energy White Paper (HMSO 
2003) calling for a diversification of energy supply policies which will include renewable 
sources. 
 
Housing accounts for approximately 25% of UK CO2 emissions and as providers of social 
housing, Registered Social Landlords (RSLs) and their tenants are major contributors. RSLs 
are deliverers of national policy in several areas and contribute to the attainment of 
governmental environmental, social and economic targets and impact upon the wider 
demands of housing policy, healthcare, education and law & order (DETR 1999, Cole and 
Shayer 1998). 
 
Photovoltaic (PV) electricity generation could deliver “free” electricity to the low income 
households historically housed by RSLs. PV helps address such issues as fuel poverty and 
could be used as a stimulus for creating interest in areas of low demand for social housing. 
 
RSLs provide housing solutions which cross traditional economic, social and environmental 
divides and this lends their modus operandi to the concept of the triple bottom line. The triple 
bottom line enables social and environmental aspects to be considered alongside economic 
considerations within decision-making frameworks (Elkington 1999, Andreason 1995). 
 
Using a qualitative research methodology, this paper assesses current commercial viability of 
PV installations on RSL developments and identifies key barriers to implementation. The 
paper also investigates whether the application of the triple bottom line can liberate RSLs 
from viewing PV as a non-viable option by enabling a greater emphasis to be placed on the 
social & environmental aspects of PV. The paper considers whether a framework for RSLs to 
improve their decision-making processes by embracing social & environmental factors is 
feasible.
ABSTRACT 
 
The Intergovernmental Panel on Climate Change warnings regarding the detrimental effects 
of carbon dioxide emissions and global warming have gained acceptance amongst many 
governments (IPCC 2001). The UK government has agreed to reduce emissions, implement 
a package of enabling measures (UKCCP 2000) and issued an Energy White Paper (DTI 
2003) calling for a diversification of energy supply policies which will include renewable 
sources. 
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social & environmental aspects of PV. The paper considers whether a framework for RSLs to 
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INTRODUCTION 
 
This study analyses the relationships between Registered Social Landlords (RSLs) and the 
economic principle of the Triple Bottom Line (TBL) with regard to Photovoltaics (PV). It is 
important therefore to clearly define each subject of the study.    
 
Photovoltaics are products which convert sunlight into electricity which can be used to power 
electrical equipment and appliances. Photovoltaics do not directly contribute to heat 
generation or provide any other direct thermal resource, although the electricity produced 
could be used for that purpose. 
 
The principle of the Triple Bottom Line is a concept in which the economic aspects of 
commerce are bound with both social and environmental aspects to enable business 
decisions to be made by considering the widest possible influencing factors (Elkington 1999, 
Andreason 1995). 
 
The work of RSLs in the UK is registered and regulated by the Housing Corporation. Most 
RSLs are businesses but they do not trade for outright commercial profit. Any surplus is 
reinvested back into the organisation to maintain existing homes and to help finance new 
ones. They are necessary as deliverers of a wide range of UK Government social housing 
and care policy. The study does not extend to local authority owned or privately rented 
housing stock. 
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RATIONALE FOR THE RESEARCH 
 
The need for action in tackling the causes of global warming and subsequent climate change 
is well documented, although the science behind the phenomenon is still not clearly 
understood. The Intergovernmental Panel on Climate Change has reported that there is new 
and stronger evidence that most of the global warming observed over the past 50 years is 
attributable to human activities (IPCC 2001). European Union and UK Government policy is 
aimed at large scale reductions in the emissions of carbon dioxide by the year 2010.  
 
The IPCC have concluded that one of the major causes of this increase in emissions has 
been the growth in primary energy consumed over the 2nd half of the 20th Century (IPCC 
2001). Since the Second World War a five-fold increase in the use of fossil fuels has occurred 
(Elliott 1997). This has been necessary to meet an increasingly energy intensive lifestyle, 
especially in the developed nations. For example, UK demand for electricity increased by 
16% between 1990 and 1999 (3NC 2001). This is despite continued Government efforts to 
encourage energy efficiency and energy conservation measures. 
 
Over 99% of UK households are connected to the national electricity grid. This powers an 
increasing proliferation of electrical appliances found in almost every home. On average, UK 
households own 25 electric or electronic appliances, a trend that is set to increase (Cooper & 
Mayer 2000). It has also been recognised that, “as homes become better insulated, the main 
opportunity for savings in households will come from the energy used by domestic 
appliances” (Boardman 1997).  
 
As on peak electricity is the most expensive form of useful energy (Boardman 1991) and 
many RSL tenants are unemployed or underemployed (ONS 2001), they tend to use a 
disproportionately large amount of peak tariff electricity. In addition, approximately 11% of UK 
households are reliant on electricity for space heating (Boardman 1991) and this is weighted 
towards the lowest income households. 
 
The Housing Corporation (Ounsted et al 2002) estimate that the number of homes owned 
and/or managed by RSLs in the UK will rise to approximately 4.0million by 2010, making 
RSLs the largest providers of Social Housing in the UK overtaking the number of homes 
provided by Local Authorities in the process. 
 
The UK social housing sector is experiencing a period of rapid and widespread change. The 
ethos of sustainability in all its forms is becoming increasingly prevalent in UK Government 
housing policy. The drive to link the social, economic and environmental aspects of housing 
delivery has been incorporated into the Housing Corporations Sustainable Development 
Strategy. Future investment decisions are expected to be centred upon those RSLs which 
have clear sustainable development objectives. 
 
Photovoltaics could potentially address many of these issues. Their use on RSL 
developments could make positive contributions to reducing UK CO2 emissions, reducing 
tenants expenditure on energy costs and would show a clear commitment to meeting 
sustainable development  objectives. 
 
RESEARCH AIMS 
 
This paper identifies two clear research aims. 
 
1. To determine RSL attitudes to the use of PV on their development schemes. 
 
2. To evaluate the potential implementation of Triple Bottom Line economic principles in 
RSL decision making processes. 
 
METHODOLOGY 
 
The study determines what RSL's perceive to be the influencing factors when considering the 
use of PV products on their schemes. A postal questionnaire survey of RSLs with a current 
development programme was carried out. This methodology enabled the views of a large and 
geographically dispersed research population to be gathered quickly & objectively. 
 
It is acknowledged that reliable data is dependant on both the quality of the questions asked 
and the response rate of completed questionnaires (Preece 1996). The questionnaire was 
therefore analysed, developed and refined to maximise the quality of data gathered to ensure 
it best met the aims and objectives of the study. 
 
A number of steps were taken to reduce the risk of a poor return rate for the postal 
questionnaire survey (McColl & Thomas 2000).  
 
The aim of the questionnaire was clearly defined. It was designed to provide information in 
four key areas. These were: 
 
1. How do RSL's view photovoltaics? 
2. What is the extent of current knowledge amongst RSL's about photovoltaics and 
government initiatives to promote its use? 
3. Are RSL's using photovoltaics? 
4. How do RSL's view the costs of photovoltaics? 
 
The questionnaire underwent a piloting process prior to it being issued to the target research 
sample. The completed draft questionnaire was piloted and observations regarding the 
wording of some questions, the method of assessing cost reductions and the length of time 
required to complete the questionnaire were incorporated into the final questionnaire. 
 
Selection of the RSLs was based on an assessment of size and geographical location from 
data contained in the National Housing Federation register of social housing providers. The 
aim of the postal questionnaire was to allow data to be gathered at a national level and 
enable RSLs of a mix of sizes to contribute their views and experiences. 
 
The final questionnaire was issued to a total research population of 101 RSLs, approximately 
25% of the total number of RSLs currently developing new schemes in the UK. 
 
It is acknowledged that using a restricted sample of RSLs may lead to an unrepresentative 
view of RSL’s as a whole. This was accepted as a necessary risk due to the time constraints 
imposed by this research paper. Only RSLs with a development programme were chosen. 
RSL's that only manage property would be less likely to offer an insight into the decisions 
being faced by RSLs when considering development issues, and photovoltaics in particular, in 
their schemes. It was also expected that a sample based on non-random selective sampling 
(Naoum 1998) would improve not only the number of responses, but also the quality of 
responses, thus making the results more meaningful and suitable for this purpose. A thorough 
statistical analysis of the results was carried out, however it is important that the qualitative 
aspects of the questionnaire responses are not overlooked. 
 
The major themes elicited by the questionnaires were explored further in semi-structured 
interviews with a representative of an RSL with photovoltaic experience, and another with no 
previous experience of photovoltaics. Deeper questioning of matters identified in the 
questionnaire allowed external triangulation of the results obtained and thus improved their 
validity. The semi-structured nature of the interviews also allowed other aspects of influencing 
factors to be explored. As with the postal questionnaires, this method of non-random 
sampling ensured a good response to requests for interview. 
 
The questionnaire data were coded and analysed using the computer application Statistical 
Package for Social Sciences Version 10.1 for Windows. This enabled a thorough statistical 
analysis of the results to be carried out to test the statistical significance of the results 
obtained. 
 
A review of current economic evaluation techniques currently being applied to environmental 
and social factors has been carried out. This review will enable work currently being carried 
out with Focus Groups comprising representatives of selected RSLs will give an clearer 
understanding of the issues currently facing social housing providers in the UK. The findings 
of these Focus Groups will be available by December 2003 and will be incorporated into the 
final paper for presentation. 
 
RESEARCH FINDINGS 
 
Of the 101 questionnaires sent out, 28 were completed and returned before the agreed 
deadline. This represents a return rate of 27.7%. It is acknowledged that this falls below the 
40 - 60% return rate range advocated by Naoum (1998) to produce statistically robust 
analyses. All subsequent results are therefore indicative only of the responses received and 
cannot be projected beyond this study with any great degree of confidence. However, 
triangulation of the results with the views received in the interviews and cross referencing of 
previously published literature provides some level of validity.  
 
The questionnaires were split into three sections. The first section elicited general 
information. All 28 respondents completed Section A where respondents provided basic data 
about the RSL in terms of the number of properties managed and the size of the 
development programme the RSL expected for the coming year. The data showed that the 
aim of inviting responses from a wide range of RSLs was largely successful and indicated 
that the results obtained in later questions are representative of a wide range of RSL sizes 
and are not overly influenced by any one RSL sector. Only those RSLs with development 
programmes of between 101 and 300 properties per year were under-represented. However, 
combined, these categories accounted for a total of 21.4% of the total response. 
 
The level of awareness of photovoltaic products at a personal and organisational level was 
explored. Only 7% of respondents had used photovoltaics and only a single respondent 
stated that their organisation was an active user. The majority of respondents in both cases 
had either some or a vague knowledge of photovoltaics. Individuals appeared to be slightly 
better informed than organisations with over 85% of respondents being unable to classify 
their RSL as being well informed.  
 
To gauge perceptions of photovoltaics, each respondent was given a list from which to make 
their choices based on descriptions obtained as part of the review of current literature. The 
respondents could choose a maximum of 3 from this list. 21 out of the 28 respondents (75%) 
believed that photovoltaics were too expensive for social housing developments. However, 
57% (16 respondents) felt that despite the cost factor, photovoltaics were both innovative and 
exciting and an energy source of the future.  
 
Respondents were asked whether they were aware of a number of UK Governmental 
Initiatives and asked to indicate how many they were aware of. With the exception of 
Sustainable Homes and the Energy Efficiency Best Practice Programme, the remaining 
initiatives did not enjoy widespread recognition. Sustainable Homes is an initiative set up 
within the RSL movement and receives a significant amount of publicity across the sector. 
This may explain why it was known to 93% of the respondents. The Energy Efficiency Best 
Practice Programme was known to 78%, however the next best, Phase 2 of the PV Domestic 
Field Trial, was known to only 1 in 3 respondents. 
 
In addition, this question revealed that no-one was aware of all the initiatives given and less 
than 1 in 5 were aware of more than 4 initiatives. Two respondents stated that they were not 
aware of any of the options given. 
 
RSLs were asked whether they had used photovoltaics on their schemes (either completed 
or on-site).  25 respondents (89%) have yet to use pv on their schemes. Of the 3 respondents 
who have used them, all were either large or very large RSLs with over 2500 properties in 
management and over 100 properties due to be developed over the coming 12 months. This 
would indicate that larger RSLs have more scope to utilise new technologies and products 
such as photovoltaics than smaller RSLs. Larger RSLs tend to have more access to research 
funding and to undertake demonstration projects. However, in the subsequent interviews, it 
was noted that smaller RSLs could always use such new technologies as an opportunity to 
create a niche market by staying one step ahead of the competition. From a total return of 
three pv users, it is important to note that these are very general assumptions and cannot be 
statistically corroborated. 
 
The second section of the questionnaire was completed by RSLs who had already used pv 
on their schemes. With such a small number of responses, the analysis of the results is of 
little statistical importance. A brief analysis shows that there are no obvious correlation's 
between the 3 pv users, however all were from RSLs, "committed to 'green' and sustainable 
development" and all monitored the energy usage on their completed pv schemes using data 
logging systems. 
 
Significantly, one of the respondents stated that they would not be using Photovoltaics again 
citing the fact that they are "too expensive" as the reason for this. This tends to support the 
view that cost is a hugely significant factor in the provision of photovoltaics on schemes. 
 
The remaining 25 respondents answered questions in the third section of the questionnaire 
relating to their reasons for not choosing photovoltaics. 
 
65% stated that they were considering using photovoltaics in the future and the reasons 
behind these considerations were obtained.  Respondents were asked to choose a maximum 
of 3 reasons for using pv from a list of potential benefits derived from the use of pv. 15 of the 
17 respondents (88%) stated that they were committed to green and sustainable 
development. This mirrors the views of the RSLs who have already used pv and indicates 
that RSLs generally place environmental issues high on their list of priorities. The provision of 
benefits to tenants was also seen as being important by the majority of respondents (11 
responses 65%). Assistance in helping the government achieve its national carbon dioxide 
emissions targets and a means of securing additional funding were the only other significant 
responses, although both were chosen in the minority of cases. 
 
Of those RSLs who haven't considered using photovoltaics the main reasons for this were 
analysed through additional comments in the question. 5 of the 8 respondents viewed the 
expense of pv in some form as being the critical issue. One respondent commented that, "the 
capital cost does not help sell the idea. However, the organisation recognises the importance 
of green issues and the positive PR attached." 
 
The commitment of RSLs to sustainable development was tested. It hypothesised that in 
order for RSLs to view photovoltaics as a truly viable option costs would need to fall. All 25 
non-pv using RSLs responded. 76% of the respondents need the price of a photovoltaic 
installation to fall by at least 75% of its current cost to enable their use on future schemes. 
This data would indicate that cost is viewed as a much higher development priority than 
environmental issues, despite the rhetoric of most respondents to this questionnaire. 
 
The semi-structured interviews validated many of the aspects discovered in the questionnaire 
responses. Interview A is a Development Director for a medium sized regional RSL who have 
not used pv on any of their schemes. Interview B is the Project Development Manager for 
another medium sized regional RSL that had recently used pv on an elderly persons 
development. 
 
In terms of priority, both interviewees insisted that environmental issues were taken seriously 
by their organisations, however both admitted that other demands often took precedence. 
Interview A stated that in his main working areas he suffered from, "an over supply [of 
property] and a lack of demand." One way of trying to redress this may be to use atypical 
products such as photovoltaics to generate this demand. 
 
However Interview A stated that, although green issues were important for his Association he,  
 
"couldn’t see, if there was an area in decline, [that] we would invest in 
photovoltaics. I’m not sure whether our prospective tenants wouldn’t place 
crime, or education or health or employment higher up the ladder than that. But 
there is definitely a place for establishing a niche." 
 
This view appears to be shared by the respondents to the questionnaires. When asked about 
perceptions in the first section of the questionnaire only one respondent stated that they 
believed pv could help stimulate demand in areas of low demand. 
 
Issues of funding were also discussed. Interview B stated that the funding for the pv scheme 
they had installed came from a third party, totally separate from the traditional Social Housing 
Grant used to fund the remainder of the properties. Without this additional funding the 
photovoltaics would not have been fitted. 
 
Both interviewees also needed to be convinced further about the real benefits of installing 
photovoltaics. The problem according to Interview B was that there was no accurate proof of 
these benefits reaching tenants. When asked whether his Association were providing any 
additional aid or support to tenants to maximise any potential benefit, Interview B replied, 
 
"No. The additional funding only covered the photovoltaic installation. We 
weren't able to fund any additional measures ourselves because the 
Housing Corporation would see them as a non-qualifying cost for SHG 
[Social Housing Grant]." 
 
Whilst there is clearly widespread concern for both environmental and social aspects of 
development within the RSL movement, the largest issues appear to be ones of uncertainty. 
(HT 2003) Potential changes to government rules regarding rent setting policy and 
development funding, rising costs, staff recruitment, staff retention and antisocial behaviour 
are all seen as bigger challenges than environmental concerns and reflect the decision 
making constraints within which RSLs operate. 
 
Business decision making processes are predominantly based around some form of 
economic criteria. The principles of  "willingness to pay" and "willingness to accept" for goods 
or services are all based around the concept of real markets where costs & prices can be 
easily expressed. The difficulty with estimating the economic value of environmental and 
social aspects of decisions is that some of the benefits provided by those goods or services 
are not traded in conventional markets. There is therefore no clear data available about 
peoples preference for them. Techniques do exist however to enable values to be placed on 
some of these otherwise intangible aspects.  
 
For many instances where time or financial constraints dictate a simple valuation study, the 
Benefits Transfer Technique (ODPM 2003) provides some economic basis for socio-
environmental decision-making. BTT's take existing economic study results and apply them to 
different study subjects. The success of this technique to each new study is based entirely on 
the quality of the primary study and its relevance to the applied study. 
 
Revealed Preference Techniques (Hodge 1995) use real market data and estimate peoples 
preference for related goods or services. Application of Hedonic pricing methods  in 
comparing of tenancy rates or rental income between similar properties with varying socio-
environmental features could be a method of indicating a tenants preference for those 
features. This technique works effectively where there are tangible and distinctly measurable 
differences (Hodge 1995, ODPM 2003, Helm 1991). However, to assess preferences for 
socio-environmental features which have no real market, a hypothetical market must be 
created (ODPM 2003). The use of questionnaires and surveys of the relevant RSL population 
to elicit this type of information is known as a Stated Preference Technique (ODPM 2003). 
This technique will be the primary data gathering tool in the research still to be carried out as 
part of this study and will use a combination of Contingent Valuation (Hodge 1995) and 
Choice Modelling (ODPM 2003) techniques.  
 
The data collected will enable the various influencing factors faced by RSLs to be modelled 
and meaningful values applied to them. Comparisons with Benefits Transfer methods of study 
can also be made and analysed. 
 
The UK government is already making use of many of these techniques in formulating it's 
long term policies in the arenas of transport and land use (NATA 2003, ODPM 2003). It 
appears clear that there are no specific barriers to prevent the application of these techniques 
to the assessment of PV on RSL projects. This paper posits that these techniques can be 
applied at a micro-economic level and will provide the necessary framework for decisions to 
be made by RSLs using triple bottom line principles. 
 
CONCLUSIONS 
 
Photovoltaics are not currently commercially viable for the majority of RSLs in the UK, 
primarily due to initial capital costs. 
 
There is confusion surrounding UK government initiatives & incentives for the use of PV 
within the RSL community. 
 
Issues of low demand for social housing and environmental performance are not currently 
viewed as significant challenges by UK RSLs. 
 
The techniques for applying environmental, economic and social valuations in decision 
making processes already exist and are being implemented at departmental level within the 
UK government. 
 
There are no obvious barriers to the adaptation of these techniques to embrace the 
influencing factors imposed on RSLs in their decision-making processes. 
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